SUMMARY The DNA stemline of 45 mucinous breast carcinomas was determined by flow cytometry using paraffin embedded archival tissue sections. The material consisted of 26 pure mucinous and 19 mixed mucinous carcinomas. The patients were followed up for at least 15 years or until death. Nearly all pure mucinous carcinomas had a normal DNA stemline (25 of 26) with only one aneuploid tumour. Mixed mucinous carcinomas had a DNA content resembling that of common ductal carcinoma with 11 aneuploid tumours. Aneuploid tumours tended to be of higher grade and stage than diploid tumours. The survival ofpatients with pure mucinous carcinoma was better than that of patients with mixed mucinous carcinoma. Mucinous carcinoma should be classified as such only if it is a pure mucinous carcinoma.
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DNA flow cytometry is a rapid and efficient method for evaluating the DNA content of tumour cells.' Although many mammary carcinomas have already been tested with this method,2'8 surprisingly little attention has been paid to different histological types. This is probably due to the fact that the most common type, infiltrating duct carcinoma, comprises most mammary cancers, and therefore material for study from other types is limited. We were able to find only eight reported cases of mucinous carcinoma of the breast measured by DNA flow cytometry.569
The method described by Hedley et al'0 allows paraffin embedded archival material to be used in DNA flow cytometry, which helps considerably in prognostic studies. We report the results of the DNA flow cytometric analysis of 62 cases of pure or mixed mucinous mammary carcinomas followed up long term.
Material and methods
The cases were retrieved from the files of the department of pathology, University of Turku, Finland, and covered the period from 1945 to 1969. Slides stained with van Gieson, haematoxylin and eosin, periodic acid Schiff with and without diastase treatment, high iron diamine-alcian blue and the Grimelius stain were reviewed. The tumours were divided into pure mucinAccepted for publication 3 September 1987 ous carcinomas and mixed mucinous carcinomas according to the following principles.
Pure mucinous carcinomas contained abundant extracellular mucin, which surrounded all the invasive cell groups at the tumour margins. Mixed mucinous carcinomas were similar in all other respects, but with a minor component of invasive cell strands without extracellular mucin-that is, they showed features of ductogenic carcinoma (figs 1 and 2).
As histological grading according to Bloom and Richardson" was difficult (because it emphasises the value of tubule formations) nuclear grade was determined according to Black and Speer instead.'2 The clinical staging was performed according to the TNM system.'3 The patients were followed up for at least 15 years or until death. The cause ofdeath was confirmed from various sources: necropsy; hospital files; the Finnish Cancer Registry; and the Central Statistical Office of Finland (cause of death statistics).
Single cell suspensions from paraffin blocks were prepared using the method described by Hedley et Table 2 shows the correlation between nuclear grade and DNA stemline. The tumours with small and regular nuclei (grade III) were diploid in 90% of the cases, whereas only 58% of tumours with grades II and I nuclei (combined) had a normal DNA stemline.
One patient with a diploid tumour was lost to follow up and one with an aneuploid tumour died postoperatively. These patients were not included in the follow up data. In the diploid group there were six deaths from cancer; 15 patients died of other causes. Eleven patients were alive after 15 years. In the aneuploid group eight patients died of their cancer, Toikkanen, Eerola, Ekfors 1  5  4  1  11  16  3  13  6  III  8  7  6  9  IV  3  2  2  3 PMC, Pure mucinous carcinoma; MMC, mixed mucinous carcinoma.
two patients succumbed to other diseases, and only one was alive at the end of the follow up. Three patients with pure mucinous carcinoma and 11 patients with mixed mucinous carcinoma died of their cancer. This difference was significant (p = 0-001). Twenty two patients with pure mucinous carcinoma and seven with mixed mucinous carcinoma had no evidence of recurrent disease, were alive or had died of other causes.
Discussion
Our material comprised relatively advanced cancers, because many cases dated from the 50's and the 60's when patients sought medical treatment later than is usual today. The DNA stemline of only a few mucinous carcinomas of the breast has been determined by DNA flow cytometry. Of the eight reported determinations that we found569 only one tumour showed abnormal DNA content,9 which agrees with our findings. Erhardt et al 5 also reported abnormal DNA index using Feulgen microspectrophotometry in four of 13 colloid carcinomas of the breast. No information, however, was given in any ofthese reports as to whether the tumours contained areas resembling ordinary infiltrating carcinoma. The results of the present study show clearly that even a minor component of infiltrating ductal carcinoma is enough to change the DNA stemline and afford a prognosis similar to that of common ductogenic cancer. Rasmussen et al'6 recently reported similar findings based on histological features.
Mucinous mammary carcinoma has been regarded as one of the more benign forms of breast cancer, [17] [18] [19] though this notion has recently been questioned.202' The reasons for the relatively benign behaviour are obscure, but mucinous carcinoma has several histological characteristics that may explain it. The growth pattern is often expanding, cellularity and mitotic activity are low, and cell atypia is not very prominent. In the light of these facts it was interesting to find that the DNA stemline of pure mucinous carcinoma was almost exclusively normal. It is tempting to speculate that this is the factor responsible for those benign features and consequent good prognosis. This is, however, difficult to prove. The evidence collected from studies on other types of mammary cancers includes some controversial findings. For example, medullary carcinoma of the breast seems to have a prevalent abnormal DNA stemline despite relatively benign biological behaviour,69 15 whereas invasive lobular carcinoma often has normal DNA content despite the fact that it behaves like infiltrating duct carcinoma.'5 Our material is too small to provide a basis for definite conclusions, but it seems to indicate that pure mucinous carcinomas usually have a normal DNA stemline, which is probably related to the slow growth and good prognosis of this rare form of mammary cancer. By contrast, the DNA profile of mixed mucinous carcinomas is similar to that of infiltrating duct carcinoma, which has been reported to be abnormal in 60-80% of cases.27 Thus our study shows that mixed mucinous carcinoma should be classified according to the non-mucinous component of the tumour.
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